Abstract
Introduction

45
Hepatitis E is a fecal-orally transmitted self-limiting acute disease (1, 49), although cases 46 of chronic hepatitis E have also been reported in patients with HIV infection and organ (10, 45, 46, 56, 62) . The avian HEV ORF3 protein contains 76 a singular proline-rich amino acid motif PREPSAPP. This motif resembles a conserved PxxP 77 motif which has been noted to serve as a binding site for SH3 domain containing proteins, and as 78 a binding site for host vacuolar sorting machinery proteins (also known as late domains)(11).
79
SH3 binding domain epitopes are often distinguished via a conserved amino acid motif 80 consisting of X-P-p-X-P where X is an aliphatic amino acid, P is always a proline, and p is 81 sometimes a proline (37). Late domains are conserved amino acid motifs first identified in the P70A cDNA as a template with P67A primers. The triple mutant was created using P67/70A 114 cDNA with the P64A mutagenic primers. Since the ORF3 overlaps ORF2 coding sequence, we 115 were unable to silently mutate the ORF3 proline residues resulting in concurrent mutation of the were fixed in 4% paraformaldehyde and mounted using aquapolymount (Polysciences Inc).
170
Cells were imaged on a Zeis LSM510 confocal microscope using a plan-apo 63X oil immersion 171 objective. CFP fluorophores were excited using 458nm light and YFP was excited using 514nm. 
193
Densitometry was performed on blots using NIH Image J software. (Table 1 and Table 2 ). Wild-type virus shedding 218 in feces was detected in weeks 1-6 and week 8, P64A fecal virus shedding was more variable and 219 longer, detected in weeks 1-2, 5, and 7-9, whereas the P71A virus fecal shedding was detected 220 more consistently in weeks 2-9. Viruses containing P67A, P67/70A, and P64/67/70A mutations 221 were only detected in one out of the 12 weeks (weeks 2, 1, and 2, respectively). The P70A virus 222 was detected in weeks 1 and 5, P64/70A virus in weeks 1, 5, and 6, and P64/67A in weeks 1, 3, 223 4, and 8-10 (Table 2) . PCR products amplified from fecal and serum samples of inoculated chickens were sequenced for ORF3, and sequence analyses confirmed the origin of each mutant 225 virus (data not shown). 
255
To further determine whether the avian HEV ORF3 protein interacts with TSG101, we 256 performed acceptor photobleaching FRET (Fig. 5B) . FRET is a biophysical phenomenon in the HEV ORF3 protein may play a similar role during HEV particle formation (10, 45, 46, 62) .
314
In the case of enveloped viruses, expression of the structural proteins is sufficient to produce system, may alter the pathway used for viral assembly. In addition to viral RNA, the presence of 341 the ORF1 protein may also contribute to how the forming virions are released from the cell.
342
Another possibility is that interaction of the ORF3 protein with TSG101 may alter viral RNA 343 packaging or protection of the viral RNA within the assembling virions as seen with tomato 344 bushy stunt virus (3), an explanation that has not been addressed by the previous studies.
345
In summary, in this study we used a system in which viral protein release can be studied Therefore, further studies are warranted to delineate the specific mechanisms required for 352 particle assembly and release of HEV.
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